Factors Affecting Fluorimetry

1. Molecular Structure of the Fluorophore
e Aromatic rings and conjugated double bonds enhance fluorescence.
¢ Electron-donating groups (—OH, —-NH:) increase fluorescence.
¢ Electron-withdrawing groups (—NO., -COOH) reduce fluorescence.

¢ Rigidity of the molecule favors fluorescence; flexible molecules dissipate energy non-
radiatively.

2. pH of the Solution
e Affects ionization state of the fluorophore.
e Can change absorption/emission characteristics.

e Some compounds fluoresce only in acidic or basic forms.

3. Solvent Polarity
e Polarity alters the energy levels and quantum yield.
e Polar solvents may quench fluorescence or shift emission wavelength.

e Solvent viscosity also influences molecular motion and thus fluorescence.

4. Temperature
e Increase in temperature enhances collisional deactivation and vibrational relaxation.

e Generally leads to decreased fluorescence intensity.

5. Concentration of the Analyte
e Atlow concentrations, fluorescence is proportional to concentration.

e At high concentrations, inner filter effects or self-quenching occur, reducing intensity.

6. Quenching Agents
¢ Quenching refers to the reduction in fluorescence due to external interactions.
o Types:
o Dynamic quenching (collisional)

o Static quenching (complex formation)



o Heavy atom effect (e.g., halogens, iodine)

o Oxygen is a common quencher.

7. Presence of Impurities

e Impurities may absorb excitation/emission light or themselves fluoresce, causing
interference.

8. Instrumental Factors
e Excitation source intensity and stability.
o Wavelength selection accuracy.
e Detector sensitivity and proper alignment.

o Slit width and bandwidth control.

Would you like this as a table, flowchart, or diagrammatic summary?



